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Osteoarthritis (OA) is one of the leading generators of musculo-
skeletal pain, and the relationship between the anatomical changes
of joints and the pathogenesis of pain is far from well understood.
We readwith deep interest a recent article published in this Journal
by W.D. Burnett et al.1, who reported the relationship between se-
vere nocturnal pain and proximal tibial subchondral bone mineral
density (BMD) in knee OA patients. The authors suggested that
lateral focal BMD was related to nocturnal pain and that the local
subchondral BMD may play a role in the pathogenesis of OA-
related pain. We really appreciate the work performed by the au-
thors; nevertheless, some worthwhile issues need to be further
explored.
First, the presence of subchondral bone cysts (SBCs) in the
recruited patients is not clearly described in the study. SBC is
one of the main factors contributing to joint pain in OA2. Thus,
the presence of SBCs may be a major confounding factor for the
association between the nocturnal pain and subchondral BMD.
Importantly, if the SBCs are small (e.g., with diameters less of
than 1 mm), it is really difﬁcult to be precisely differentiated be-
tween the SBCs and the bone marrow space, even using micro
computed tomography (mCT) images with high resolution (e.g.,
with a voxel size of 5.9 mm)3. The authors indicated that they cate-
gorized SBCs into four groups, but the criteria for SBC grouping
were not provided in the Methods section, or in the cited refer-
ences. Hence, we felt a little confusing regarding the methods
they applied. Additionally, it would be essential to examine the as-
sociation between nocturnal pain and subchondral BMD after
adjustment of SBC presence. The signiﬁcant associations, as shown
in the paper, may be probably no longer signiﬁcant after the
adjustment was done. It was a pity that the authors did not
show these data, and they explained that this was due to thea.2015.06.015.
ternational. Published by Elsevier Lrelatively small sample size. Indeed, the results of these outcomes
should have been worthy of expectation.
Second, the mechanical alignment of these OA patients was not
well deﬁned. It was reported that malalignment was able to affect
the focal BMD of subchondral bone4. With greater varus, the pro-
portion of load distributed medially increases further, while the
load distributed on lateral condyle decreases. This is likely to lead
to decreased BMD on medial condyle while increased BMD on
lateral condyle. Thus, malalignment may be another important
confounding factor for the association between the nocturnal
pain and subchondral BMD. Clinically, the mechanical alignment
is commonly assessed by the full-limb radiographs using the hip-
knee-ankle angle5. Nevertheless, the data of full-limb radiographs
of these patients was missing in this paper. In addition, the deﬁni-
tion of varus, neural and valgus can be quite different among
different groups. For instance, F.W. Roemer et al.6 deﬁned the
neutral alignment as 178e182, while Leena Sharma and co-au-
thors5 deﬁned it as 179e181 in their study. Hence, we are inter-
ested in the methods how the authors deﬁned the malalignment
in the study.
Third, the criteria for patient selection should be described with
more details. Studies have shown that previous knee injury7 and
smoking8 appeared to be important risk factors for the develop-
ment of knee pain. Similarly, patients with secondary OA or other
arthritis, or on alcohol-drinking status, may also have altered sub-
chondral bone metabolism. Hence, it is interesting to know
whether patients with previous knee injury or on smoking status
had been excluded. Additionally, some other confounders are
needed to be addressed, such as exercise type and intensity, occu-
pation, diabetes mellitus, hypertension, etc.
Last but not the least, the information regarding the treatment
of knee pain of these patients was not shown in the paper. These
treatments, especially the use of painkillers, might have affected
the results of nocturnal pain as well as subchondral bone
remodeling.
We respect the great contributions of the authors and wewould
also be very interested in the authors' response regarding the above
issues.Contributions
All authors were involved in the study conception and manu-
script design, manuscript drafting and revising, and ﬁnal approval
of the submitted version.td. All rights reserved.
Letter to the Editor / Osteoarthritis and Cartilage 23 (2015) 2297e22982298Funding source
The work was supported by Ng Chun-Man Foundation, National
Science Foundation of China (NSFC 81270967), Shenzhen Peacock
Project and the Research Grant Council of Hong Kong (HKU7149/
13E).
Competing interests
None.
Acknowledgments
None.References
1. Burnett WD, Kontulainen SA, McLennan CE, Hazel D, Talmo C,
Hunter DJ, et al. Knee osteoarthritis patients with severe
nocturnal pain have altered proximal tibial subchondral bone
mineral density. Osteoarthritis Cartilage 2015;23:1483e90,
http://dx.doi.org/10.1016/j.joca.2015.04.012.
2. Kornaat PR, Bloem JL, Ceulemans RY, Riyazi N, Rosendaal FR,
Nelissen RG, et al. Osteoarthritis of the knee: association be-
tween clinical features and MR imaging ﬁndings. Radiology
2006;239:811e7.
3. Chiba K, Nango N, Kubota S, Okazaki N, Taguchi K, Osaki M, et al.
Relationship between microstructure and degree of mineraliza-
tion in subchondral bone of osteoarthritis: a synchrotron radia-
tion microCT study. J Bone Min Res 2012;27:1511e7.
4. Thorp LE, Wimmer MA, Block JA, Moisio KC, Shott S, Goker B,
et al. Bone mineral density in the proximal tibia varies as a func-
tion of static alignment and knee adduction angular momentum
in individuals with medial knee osteoarthritis. Bone 2006;39:
1116e22.
5. Sharma L, Chmiel JS, Almagor O, Felson D, Guermazi A,
Roemer F, et al. The role of varus and valgus alignment in the
initial development of knee cartilage damage by MRI: the
MOST study. Ann Rheum Dis 2013;72:235e40.
6. Roemer FW, Nevitt MC, Felson DT, Niu J, Lynch JA, Crema MD,
et al. Predictive validity of within-grade scoring of longitudinal
changes of MRI-based cartilage morphology and bone marrowlesion assessment in the tibio-femoral jointethe MOST study.
Osteoarthritis Cartilage 2012;20:1391e8.
7. Silverwood V, Blagojevic-Bucknall M, Jinks C, Jordan JL,
Protheroe J, Jordan KP. Current evidence on risk factors for
knee osteoarthritis in older adults: a systematic review and
meta-analysis. Osteoarthritis Cartilage 2015;23:507e15.
8. Miranda H, Viikari-Juntura E, Martikainen R, Riihimaki H. A pro-
spective study on knee pain and its risk factors. Osteoarthritis
Cartilage 2002;10:623e30.Y. Chen
Department of Orthopaedics and Traumatology, Faculty of Medicine,
The University of Hong Kong, Hong Kong
Bone Bioengineering Laboratory, Department of Biomedical
Engineering, Columbia University, New York, USA
E-mail address: cy003@hku.hk.
Y.-C. Huang
Department of Orthopaedics and Traumatology, Faculty of Medicine,
The University of Hong Kong, Hong Kong
E-mail address: y.c.huang@connect.hku.hk.
W.W. Lu*
Department of Orthopaedics and Traumatology, Faculty of Medicine,
The University of Hong Kong, Hong Kong
Center for Human Tissue and Organs Degeneration and Shenzhen Key
Laboratory of Marine Biomedical Materials, Shenzhen Institutes of
Advanced Technology, CAS, China
Shenzhen Key Laboratory for Innovative Technology in Orthopaedic
Trauma, The University of Hong Kong Shenzhen Hospital, China
* Address correspondence and reprint requests to: W.W. Lu,
Ng Chun-Man Professorship in Orthopaedic Bioengineering, The
University of Hong Kong, Room 907, Lab Block, 21 Sassoon Road,
Hong Kong. Tel: 852-2819-9595; Fax: 852-2818-5210.
E-mail address: wwlu@hku.hk (W.W. Lu).
28 April 2015
